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S Ail Ai 
^g°i bHS 



1. ^0^ 

a- a ^ii chi ah ^xisjot ui® iroi, §§ mvsi snr §j sni^ aiism simm, o&m j\^m agr» 

21 x\mm ggmt: g^ou-iiss omb ^cus, snife n mo\\M^ xing gaf^^ »fe ^uaiis 

M S^SD. gSOF All S0II °I6H HI ¥011 US ¥016^1 SO. ztSADSOII Xl^g ^^^^ 2J¥ /OS 21 

oi ck ni¥ xi anion ?ixioPi m^oii, oiae di^hj xis sssi sig sniaoii ah ^^smi sa. oishsj asm esw^i 

S Ail Ai Oil AH b ¥ = ^AhXIl, ?§i<^ ^£*li, ?§i^ ^ AhxHI 34 ^Ex-il SE^ 0IM°l 5^11 2.^5^1 M ^ = ^^ 5F&M"S X| 

ssh^i^ ^ck sf^e^ aisg goii ^^^a>iu ^ poioii ^1*1- ^ieisi xii^3^ mo\m 4= sia. 

2. ^0t°j 
A. 

01^ mm HI4, 857, 554^011 b b^&l/EI^^I &^l ^Oil Stffi °| ^5110^6.^ &^SH= 221 ^g^^^AM xlS8^ "2 

a xi^groi 3HAi£joi aa. 

01^ mm ^|4,530,934^0ilb 9I9B XISW^I ^s^^oj # ^ «£Xia Afgofb ^^^^ S£ja|-^ ^HAl£iOi 21D. 

. Dl^ ^oi Xll3,903,089S0ilb o £ ^|, a, o Ah ^,o| s^Qjj 2fSh "os^h °£SH'^|- ^A|£JOi SI CI. 

X-ll5,624,909^0ilb e&| HffllicOIEtf ^£x-||2J ¥01011 £|6H Sit &lfA|3|b "AilS ^ ^X}- ELAM-1 (e-^^l&) S! LECAM-1 
(l-«Slie)2| SjXIIXll^Ai£i eaiHBinOIEaa ft^XVDl }HA|£IOi flQ. 

Xil5,314,877s0ilb AIMS^^£! e0i|Ai2| bH & CHI °\m ^gOil ^Fg^ei ^BilO^^ S ^ g,| Ei IHI inOI EM 

^oj "^g^ 5^^ MBIEiS! §J OI2J Xil^"0| ^HAISJOi 2iCK 

Dl^ XH^S ^Si RE036068s0ilb eilEI^OIH^ ^JgOil 2]6H S^^2| 13}i ^7\Md\ti 3*21 Ml EI^OIEM M§°[ EH^^^Oil °I6H 

a^ ni¥°j xiseroi ^HAiaoi 
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ms\ M 5, 05 1.449a Oil fc BilEI^OIESJ ^± ESOII 2J6H HI¥01IA12j ^M£fOI M (cellulite) ^21 X|£ SEb ^?|0|| 3ff 221 -giElicOl 

em M8& ^esioieoj xis"^ jhaisich aa. 

□ I^ ^» JII5,556,844£0ilb 3IEJE0IE2I ^£ 3gOil 2|Sf01 &HI SHI ^§51 Efe El XI §J^M Xl^offe 2£i "SilEIEOI 

E » ^EilMSI SttBS BK*8tfe S|«f SEfe Sf§ ££M"0l 3»H A| a CH SJCf. 

i|6H Xil5,075,340s01lb HEIin^ e¥3SU0IE2j ^± ^ ^ CHI 2j6H BIIEIEOIE HI¥S2j Ml» * 01 EM Eb El¥2| Xl ^ Oil 

aei "ni¥ 5!gi mtt aia^ 3¥^^uoie ^is"^ jhaisuch ho. 

OR *1I5,837, 224^011^ UVB-^S ?IS g^B^SSHS^H ^Ulo^ »|flo| ^ 3g0]| 2I6H SS§ ^Al^lfc 32! "Hl¥ 

2j 2«aa-0l 2HAIEJCH »CK 

B. 

Tokuda, H., H. Ohigashi, K. Koshimizu. and Y. Ito. 1986. Inhibitory effects of ursolic and oleanolic acid on skin tumor promotion by 12- 
O-tetradecanoyhlphorbol-13-acetate. Cancer Lett. 33:279-285. 

Ponec, M., and A. Weerheim. 1990. Retinoids and lipid changes in keratinocytes. Meth. Enzymol. 190:30-41. 

Griffiths. C. E. M., A. N. Russman. G. Majmudar, R. S. Singer. T. A. Hamilton, and J. J. Voorhees. 1993. Restoration of collagen formati 
on in photodamaged human skin by tretinoin (retinoic acid). New Engl. J. Med. 329:530-5. 

Kligman, A. M., and J. J. Leyden. 1993. Treatment of photoaged skin with topical tretinoin. Skin Pharmacol. 6 (Suppl.1 ):78-82). 

Huang, M.-T., C.-T. Ho, Z. Y. Wang. T. Ferraro, Y.-R. Lou, K. Stauber, W. Ma, C. Georgiadis. J.D. Laskin, and A.H. Conney. 1994. Inhi 
bition of skin tumorigenesis by rosemary and its constituents carnosol and ursolic acid. Cancer Res. 54:701-708. 

Liu, J. 1995. Pharmacology of oleanolic acid and ursolic acid. J. Ethanopharmacol. 49:57-68. 

Manez. S., C, C. Recio, R.M. Giner, and J.-L. Rios. 1997. Effect of selected triterpenoids on chronic dermal inflammation. Eur. J. Phar 
macol. 334:103-105. 

Ponec, M., A. Weerheim, J. Kempenaar, A. Mulder, G.S. Gooris, J. Bouwstra, and A. M. Mommaas. I997. The formation of competent b 
arrier lipids in reconstructed human epidermis requires the presence of Vitamin C. J. Invest. Dermatol. 109:348-355. 

Griffiths, C. E. M. 1999. Drug treatment of photoaged skin. Drugs & Aging 14:289-301. 

gj^ i=6i an 1-5727^(1999^ iu 12SJ ^tsjoiife sni wzimm sj\mb\d\ ?i6H mm mm mow eii eim^ ^m<B ^#21 §e^ j\ 
iH£ioi sick &:>ioiiah feae uh» aoi, heizh^ ^^ouhisoii HjaH am 011 ^i xi si-cm opiah aaso. »h, s iS8 ajaiAiisoii 21 » s 

E| 011 ^XHoHl, OP I AH ^££l^r X|g°| »82| £1011 5101 Of. 

3. sm x\m at ssfesi &m 

Hl¥2] sni^ ofJIOll M Al EJ CH d r 2f ^01 mm mow SSiJb ^ms\ X\mm S8ffCK ^[Downing et al., 1993, p2 10-221 , In: Derm 
(i) °lX\m: m&^21 eiXIH^AH^r S^HfEI^M^!, S^HI-ElilOII&SOfe], S^H*Elii!/dl§!, S^HfElilOI^AIS a ^SHOI^^l §01 

sack sixiae a hi si ^ixisoiiAi d\s x\mo\D\t= sm, ataasoii/dfc o\m Hi §21 muji- §* niva^s a 4^ a- 

^6^1 @Cf. USD AH , 2HI/JIS2I °1X\M 0IS0I SSHIOII ttfdf S^oMI I2^E2J 2!XIU^ e^UJ- 3^01 SiO- 



(ii) S?£l XlgKLH «2J S»S ^EHS E XII SUM. C, 4 -C 28 (Diai^^C^ , »DI^=c, 6 , ^EU0^£[=C 18 , 0^3IH^=C 20 
, UHM^=C 2 2 . aiHEAH|2^ = c 24 , AH^^6h=C 26 )S ^XH^CK HI¥01IA12J as| n»^S C 22 (15 §§%) §J C 24 (27 SB%) ^0| Si 
CK 

(iii) M£l^B.|Ai|£|0|E: XI S CHI AH Al|£FDh0l E^2J X|^<^21 2 0 1 CHI AH e^xll^A] ^gSfe ^iT2| XI ^ ^^OlCf. 

(iv) a¥3^AHiaf0^0IE A, B, C-1, C-3, D-1. D-2, C-2: 

E«[, 0^e¥3^Aj|£f0^IESAl g XI 3 01 21^ i¥3^ All£fQF0IE A^ 0121 ^ XI^52J 56 5S6fb ^fi ^^^OlCf. i¥2 

^AHiafOmiE A Oil AH 2J 0 r ^^l^ co-olE^A|#21 6|E^^^|01I 1^3 OH £1^511^ Old. [Abraham, Wertz and Downing. 1985 
, J. Lipid Res. 26:761-766]. 

(v) AtlEjDrOlE 1-7: AI|2|D^0IEfe ^l^#0ilAH2J ^fie[ XI^OICK OIM^ SHI mm ^§2) ^^01! Ail Df0| E2| ^S¥3^Sf 

CHI 2| oH ^^SCK AllBIDfOlE ^^3^ All E^OFOI E A^^Ei ^E£|D|, Ail ^D^OIE 2i= ^^3^ All BJ-QhOI E B^¥Ei ^E£1H, AUdfO^IE 
3^ ^^3^AHlE|D^0IE C-1E^¥EH ^ESlffl, AH! BIDI-OI E 4b ^^3^ All d^OFOI E C-3^¥E1 ^E£JH, AHIBjOrOlE 5fe ^^3^Al|2|Gf 

OIE D-1E^¥E1 ^ESJDf, AHieiOhOlE 6-A*r All d^OrOI E D-2S¥EI ^E£1H, All^DhOlE 6-Bfe Ail BfDFOI E C-2^¥E1 

^E@a. e^3^A||BID^|E All 56 e^%2| M\ &0[0\ Eg S&o^lb 5m, All^OhOlE 1^ 8 g^%2J All2|DfO| = B« 

5^6^ CHI, Olfe 0\m CH¥^0I 0)-olE^A| Aliai-ai-OI E^ 2^£J0HAj 2|^^@ AHIS H|°l E^§J2] ^^EIQll 01 ^ Oil of 01 

2|z|oj Ail 52J ^^OilAI Sail ^^6^1 9Cf. Ail df Of OIE 2fe 01 £1^ ^2J 42 X^XI^Lf. All BIO I- 01 E 6 (HIS^SH^) §J Ail 

^CUOIE 7 (6-6IE^A|-4-^:S^ltl)^ 20 m&%M XJ-X|«hCf. 

(vi) Sai^Eil*: 01 XI 30 M%2j ^mm^m SSSFE^ ata/dlS^ ^ If §011 fffSI e^fof^l BO. ^ei [Schaefer and Redelmeier. 1996 

(vii) ^fiil^EilM ^IHIOI^: 01 XI AilSZ} UBil^EilJi ^ffllOlM ^flHM S^SH^Ml Aj|S IS^f ^^fAI^JQf. 
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(viii) gai^EilM Oil^Eil^: SEI ^3f£l SIS B5II SOll, ^8H£JQi Xl^ciM ^SS^I £101. Olfe S Eil ^ Eil M Oll^Eil = g £)£ofbrQI 

Af§@Cf. 

£HXI El¥l PB 2^ ^SOit/d °J XIU2] SAKMI £]6fS 6PI2f l*Cj. °£±[Cox and Squier. 1986. J. Invest. Dermatol. 87:741-744]: (i) S 
ESOII CUB g^3£Ail2fDfOIE2f AHIdfOfOlE §:>f£)U. 2l£rS0«Ai2| A1l2f0fOIE2J g3f2|- gAIOil i?3^ A||£fOfOI Ebr a^BCK ( 

ii) ei¥°j sbschi ae eixisoi a±ech (no ei¥°i seieoii cue eaigami^oiH. meu^eiim at sai^aia ou^ai^e gs^og 
B^Aiao. (iv) ^eii^aiM gniioiMsi g£i^2i agsoiiAi s^ai a^ecKtf maaoii sib sniB^a aas). 

SB [Ponec and Weerheim. 1990, Meth. Enzymol. 190:30-41 3 Oil 2|8fB. 9g°| SEI eB ^Sffe 21XI1J2J 9 9 Oil 2|oH SAISJCH, ^gig 

a ^§ ¥S2i ±si>xi§ioi g^an. sis 21ns xia <^s^ AiiemoiE a bi^^ xiu^ oi^oisa. s^2£, msi m 

X|»tf2| 2!XllJ^¥Ei. ^E.1SE.| AliafOI^. Ail 01-01 E SI slg^E^ olEl|A|All2f0f0IE:?f Sib 2E^ UEJ!da. ^B[Swartzendru 

ber et al.. 1987, J. Invest. Dermatol. 88:709-713; Ponec et al.. 1997. J. Invest. Dermatol. 109:348-355]. DEI ©KM, S» ^2J CH At XI S 
o|g aH#LH2l olE^AIAHBfQrOIESJ «^01l ^Olorbr 22^ UEfUCK ol E^AI All dfQfOl Ebr 2fi5l gOil 0|2J U^HJ El Oil 01 ^ g 
3I(20%)« 2imm3&0\\ Btt9 0l &OUH, EI¥SI OH^ SSS[ £ r B ^l^e SISW3II 3D. §B[Swartzendruberetal.. 1987, J. In 

vest. Dermatol. 88:709-713]. 

4. fini XiSM B»A|9|fe 2E^ B3S fllfl 

BIIEIEci^ mm SOII ^Sofb XI S fitg2| SSfg ^?iAIIJ 4^ « El ¥ ^ ^hS CHI AH °JX|§i 3-4 dH §2L ^SHX|^(^6I AlldfOfOlE 

) 3 dH a^, 0>9A||2f0fO|E 9 dH a ^fll^ElIM Mfll^EilM 9M0IM >12] 2 dH B-fc. BrE^EilS 6 dH a£ S FFA 3 dH EMtSQ. ^B 
[Ponec and Weerheim, 1990. Meth. Enzymol. 190:30-41]. 3£lofOI, EI¥0ilAi 212 ^£BSfi= mm mm 9}, fillEIE^M MSB «S2| ^Hf 
£ *4B8^ AllSa H^Zlii XHB92.K>||te *HS xfOISOl &b 2E^ UEfWCh 

blEISJ C (50 //g/m*)fe £!E|¥ g^gOIIAH g^39 Ail 2FCH0I E2r AUdfDfOIEM S^hAI^IDI, ^61 A||2j0f0|E 6 §i 71 §}fA|3|br 3E^ W» 
SCf. [Ponec etal.. 1997, J. Invest. Dermatol. 109:348-355]. OlEiB glHS »B 3lfeOI 4>B@CK blEfE! Ebr £4-£ 

OPIfe of XI Eh XI 9 Oil br Of^gj ggfi DIXIXI Sr^l CEH^OII, d[Ef°! C2J ^9 ^^01 B^H SIE^AI A|iaDJ0| = 2| g^Oil CUB 

^SHOIE S^l a Xia6hSS2| 6IE^^^|2J SOI MB! 51E^ ^§£J2iCK ^ [Ponec et al., 1997, J. Invest. Dermatol. 109:348-355]. 

5. fiHI XIH01I CUB k:Sf2| g*t 

am xiu2i bcif n}§ goii a^^a. oib ^moii nf^ ^i^oi btii ^^iei^i ch^oii AimmoiE s^oi a^si^ 51011 

S2IBCK SB [Rogers etal., 1996. Arch. Dermatol. Res. 288:765-770]. Z12H U, S Hffl XI SOI in a # Oil }| A| fc 30% §£S 94:301 2i 
Plb 8m, st^SJ ^ X|^£J bIMS ^sf eoilb M^BCK ^ei [Rogers et al., 1996, Arch. Dermatol. Res. 288:765-770]. Jn»2|- SM 
I^Jofb ^hS gSB SEI XI^SJ ^ll^b ^ai XI^^HJ bieOI ^tf^E^Mi AHI2J-DI-0IE 1 ^\^^\0\^D\ ^SDb SOII ^B[Rog 
ersetal.. 1996, Arch. Dermatol. Res. 288:765-770]. Alia^OlE 1 £l^aiOIM2J a^b Hl¥ OhSni^ HI¥S » OlEIi &^£J 

OH Sia. ^B [Rogers et al., 1996, Arch. Dermatol. Res. 288:765-770]. 

6. SHI XI S CHI CUB S^^Hj SS 

S3I3 §2.K3 ^) UVA (50 J/cnf) Eb UVB (124 mJ/cm")^ OH^ xHxIS^ Af^ EI¥0IIAH2J S SHI XI SOI ^ 2 dH^ §^01. M E| ^ £| All 21 
01 E, «£l Xia&h. a AHI2I0F0IE ^^01 ^P^afe UEf&CL ^B[Wefers et al.. 1991, J. Invest. Dermatol. 96:959-9 

62]. ^ElIM, MBII^EIIM, Wtt\±B\m 0II^Eil= Eb mtt\±B\m ^ffllOl^ ^^OIIAib &mit gib Lf El !d CK ^B[Wefers et al., 1991, 

J. Invest. Dermatol. 96:959-962]. 01 Oil AH ojx|^0|| CH6|-0i/Hb iMo^XI Ol EH B ^HfSIb B^IZ_K24-48 Aia)2| ±m 

UVA (50 J/cnf)b ^ul¥01IAH2J Ail£mh0|E ^^Ol a 4: 6^ ECU, 2]X|g2J &CH*! b|g^ e^fB ^E^ UEfldDf. [Robert et al., 19 
99, Int. J. Radiat. Biol. 75:317-26]. ^Aho^l, B^IZj- (24-48 AIS) E^ ^m, UV-B (0.1 5 J/cnf) AUSFOhOIE^r BD\\ a±B ^1E^ UEJ- 
^B[Holleran etal., 1997, Photoderm. PhotoimmunoL Photomed. 13:117-128]. 3&IU, UV-A2F if£l, UV-B0l|2j BPIZS" 21 
QHAi 2JX|g8 3^1 ^^(>2 dH)2 3E^ UEf^CK ^B[Holleran et al, 1997, &§]. 

7. Elf » g^^S El¥2j XI S 

BIIEIE^^ §Elf& E|¥2J XISOII Afg£lb HI XII ^Al ^X|£JOi SACf. BilElE^^ El ¥ 0|| AH ^2121! I ^X\m U^A|3|^ 

^E^ giajSQ. ^ei [Griffiths et al., 1993, New Engl. J. Med. 329:530-5]. I 4-x|2J §]^^ EI¥0IIA|2J &^M2| a^2f 

m ^^Q. ^ei [Griffiths etal., 1993, New Engl. J. Med. 329:530-5]. EHEIEOIE^ UH9S El¥ ^^hSOil AHEI X\mm SlfAI^I^ 51E^ W 
SIXPI^ ofS2U[gS: Ponec and Weerheim, 1990, Meth. Enzymol. 190:30-41], dlEIEOlE^ XI 9 4=xlM ^IfAI^'E^Ml Elf Efe S 
^9IA|5lb 52S SH£|Xli= 0|^ ¥^^E^ SIIEIEOIE^f E|¥ ^^fMOIIAH AlldfOfOlE 4-xlM a^A|?IH[SB: Ponec an 

d Weerheim, 1990, Meth. Enzymol. 190:30-41], Afir E|¥0II *\£M ^9SS| ^MJl &±o[0\ [^B: Kligman and Leyden, 1993, Ski 
n Pharmacol. 6, Suppl. 1:78-82] E£#0I|AH UEIUbr AHIdfOfOlE « xfB ^|^2J ^901 UEIU^II 9Ef. 

8. ^s^oj o t£ |s^ 

^s^^o a4l oj o kE |s^ >jog gxi£ e^iEiei If^eoia. ^B[Uu. 1995, J. Ethanopharmacol. 49:57-68]. 

^6.^ ^EllSOtESf ^SB ^^Ol Si^GII, Olbr OIM ^^°^°| Bfif^¥EI ^E£l^l ttH^OICI. ^B[Suh et al., 1998, Cancer Res. 

58:717-723]. 0|^ 81 CH §J ^>S0fai2f ^M°J ^ Oil AH 32IH 3f^°J 3 11011 AH Olbr OI¥^2| § DH Oil Al M§^0|Aj 

%&S\51D\\ Af§£]Xlbr ^bCK Af^^, ^M^M 91 B §&2j ^^S^ ¥ = ^^2] ^§ 2f^B fe£l ^^SfXIM SBCf. 

^ = #c_^ Si^ All 5 Oil AH 2J 2|=A|^IUX|| §J Al AMI UHI2J ^ Xil Xj| ^ Ai i^^Lf. °^ [Najid et al.. 1992, FEBS 299:213-217; 

Suh et al., 1998, Cancer Res. 58:717-723]. 0|2f ^0|, ¥ = ^<i^ BS^XIISAI 31E^ Oll^^Cf. §1 S^0||Ai2J 5 

B(phorbal) 011^ Ell = 011 2J6H ^^ v £lfe 2.^ El¥ aSES UEfthCj. ^B[Manez et al., 1997, Eur. J. Pharmacol. 334:103-105]. SEB. ^ 
= #6hg Pl^A-il50ilAi2j 6>lfM(nitric oxide) <^]EfXll2J <*Mo[^ 3ES UEfi^EK ^B[Suh etal.. 1998, Cancer Res. 

58:717-723], Olb: S€i S^OII 3\Qim ^ 
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eeb. ^M^^g 2|g o g£ | ^^oj «§| K gg §xlg o^ 5 ^ uaafcai. oi*r swxis saais/d ssir ^oibi^ sai 

BCh ^B[Es-Saady et al.. 1996. Cancer Lett. 106:193-197; Hsu et al.. 1997, Cancer Lett. 1 1 1:7-13; Es-Saady et al.. 1996, Anticance 
r Res. 16:481-486; Paik et al.. 1998, Arch. Pharm. Res. 21:398-405]. ^SfcfchS SEB SSt AHS0HAI2J AHS^IM «»S^ gtoi 
3D. §B[Baek et al.. 1997. Int. J. Cancer 73:725-728]. 3L ?§i<i^ g§SI 5*£!0l fclfe SfillOffe^ 2¥b 5 

U (HI ± HI e Oil o| 5H D ^o^ ni^OIIAH ^gfElfe ggf X*=# ^JHotfe » 61 SCI. [Tokuda et al.. 1986. Cancer Lett. 33:279-285: 

Huang et al., 1994, Cancer Res. 54:701-708]. EEB. 0IM » S*Sg£ Xia 5f<^§} ^*Ho^ 2E£ g|8IS°0{, 01 te 8 JH Al » Xf 

^BOII Xr^ »CI» sjXIItt SMD, ^B[Balanehru and Nagarajan, 1991. Biochem. Int. 24:981-990]. 

SEB. ^SfctfS }|§j ^^ & bM-aH s±[§B: Cha et al.. 1998. Oncogene 16:771-778] 91 ^^EIXH [^B : Ying et al., 1991. Biochem. 
J. 277:521-526]^ ^±Sa(downregulate)mfeBI. 0\W£ Cha et al., 1996, Cancer Res. 56:2281-84] % HI¥0HAi2l £ 

S^[^B: Ying et al.. 1991. Biochem. J. 277:521 -526] m 0ll&6>fe OH^LI^S XIISS ^ 

¥ = §j p^oj eaiaiHI^OI^ #Ex||fe XH XI g e a S-0>EilM3§Fe Sffc 2E£ UEI^Lh SB[Liu. 1995. J. Ethanopharmac 

ol. 49:57-68]. §j BaiOtkttS O^EiieSSfeS] §i 2 HI Oil Al li Sai^aiS K 3-&&^a°J ^EM 40-50% a^AISO. ^B 

[Liu. 1995. J. Ethanopharmacol. 49:57-68]. 3M^°J 0I6H2I ^§6^!, ^£ HH|°J ^ g§§ e& 

oj 2£}£| x| SOil Mgo^ SOI »|&S»aCf (0|S? mo\ »|4. 857. 554s). A^&, 0I3B ^ = ^<L> * 0I2I ^AU^ XI § 
^ 2i°01 XI g Oil A|§| ^ SiCfb }|*£ 8 ^S^fer &0IB 3E^Ai, 01 SH B ^£l£Jb a^SJ ^§ 0j|&^£| 2 01 04 <^7?B 

SOI SHQ. §B°I ^Hf » g£H 3|ft£| ^X|2fb ttCHS. B &3XhM£ *a*tfOI Hl¥°l 2tBA||S0|| E>|oH IIS. "ol AHSIOhOlE H 2! XI 

a 21 ggs e^Ai^iab Mae iram^ioy ois»ck 

B ^8 8 XI 1J BSSI £a xl Sohfcr S$?S3(0|I. A^)2| El¥. P ESL SESf, ¥1^9 HI ¥011 ^aiT2| stgrsa POIohfe 

31 5»5fb 5^§I III ¥2] XI § 5i SSI XHSBCL 6PI0II/H te» dF2f ^01, II|¥SJ Xl^g SniSCHI ?ix| o^l (IH^Oil, HI¥5J 

xia »§rg sis ani# lhghi ah oi^ch^q. 

SECf^ ^^1011 CHI AH, g ^§8 5^11 ni¥0IIAH2J g^sf SE^ ksf 3f§2| ^§ ^EHS ^7iA|3lfe ^Si XllgohDl, SECfB ? SI Oil Oil Ai , S 

(a) ^ mi± ¥oim ^ieH 3^b dhi e^i ^m^Hj ^s^^ §\mm, 

(b) e.i5§ eoii ^^sf^ ^a§r°i sFtrM, ^i/se^ 

(c) ^ §31 ¥01M BIS^ gOil ^^§f£IH ^1B DH S CHI ^fl§SI ? = §l^i°J ^§1 fiSofe, D\ 

^^oi s^saoi, xfb D\^m esAi^m, ^h^ai^i^u se^ m^§§ ni¥0ii/d^ xia isii xiss^ nszi$= soici. 

S^B W9 aoi. ^ = SfSTBS II bl^B Sf£ §0H eOilAI Mg^OI 351 DHSOIL ai5§ e2] ¥016ffe 301 » ttSSI OH 

¥ »»S|S 61 Al EH 901 BO. 

£ 1^ £ 1Afe QlxHEl, £ 1Bfe 1% (v/v) S £|5g, £ 1C S £ 1Dfe OH! ^21 ^^^^o| ^jg ^£^f 40 uM£i 4 mM°J feSCHI AH ¥ = # 
6hM HI2J6^, S £ISM3f §^B 51^1 1% 4 mM ?§i<^ (URA) dlS^^^ xH dl B ^ei bHSTS §^ Al-B SHI ^a/dlS(NHE 

K)2J B0I3 AfSOm. Ail¥ Ah»S Al Al Oil 1 Oil JIXH3CH HQ. 

£ 2fe DIxHdIS dH9 A^ SHI 2ta/dlS(NHEK). 1% (v/v) g aiS§^^ ai B bHSfS NHEK EE^ 1% 4 mM2| 9-^^ aiS^^^ 
xHBIB HHSS NHEKOH CUB AIISS S^nhEI^M^lSJ «SS SEAIBQ. All¥ A! Al Oil 1011 PIXH3CH aa. 

£ 3^ DISaia HHS §^ A^ SHI A||S(NHEK) t 1% (v/v) S aiS^^^ xH al B HHilS NHEK EE^. 1% 4 mM2J ^s^^ dlS§°^ 
xHEIB bHSS NHEKOH CHB Ml S3 S^EFEI i!0ll&S0^°12j «B8 EAISQ. A||¥ AJ»S 6IAI0II 1 OH ^IIHSJCH 

£ 4^ OlxHEO bH^ §^ A^^ SEI 2>a All S (NHEK), 1% (v/v) S aiH^^^ XH El B bH^S NHEK SE^, 1% 4 mM°l ^ = 2.|S^°^ 
xHBIB UH9S NHEKOH CUB AHSS «£| X|»^2| BSC EAIBCh AJ»S tiAIOII 1 Oil ^IXHSOH HQ. 

£ 5fe 0IXHEI9 bH^ §^> h Af^ SHI ^a All S (NHEK), 1% (v/v) S BI512S xHBIB bH^S NHEK EE^, 1% 4 mM2| ¥ = dlSM^^ 
XHEIB UH9a NHEKOH CHB AH S S &3 A|ia0h0l = 2| B^M EAIBQ. AH¥ Ah»S ^ Al Oil 1011 ^IXHSJOi SIO. 

£ 6^ OlxHdl^ bHS A^ SHI 2|aAHS(NHEK). 1% (v/v) S dlS^^^ xHdIB bH^S NHEK EE^, 1% 4 mM2| ¥ = ^ £I5§2S 
xHdIB bH^9 NHEKOH CUB All 5 3 &2 AHeiO^IESJ ffgi EEAIBCK AH^ Ah»g tfAIOII 1 OH ^IJHSCH 2^Cf. 

£ 7^ DIXHEI^ bH^ §^ A^ SHI ^tH Ail S (NHEK), 1% (v/v) g aiSM^^ xHdIB bH^S NHEK EE^, 1% 4 mM2j ^ = ^<y EIS^o^ 
xHdIB HHSS NHEKOH CUB All £9 Meil^EHMHJ »8§ EAIffQ. All¥ Ml>^ Al Al Oil 1 OH ^IJHSIOI 

£ 8£ S EISM xHxIB eiS ¥?I0H CUB 3 ^ S 1 1 6IES1 ^£g°J 0.3% 5E^ 1% ¥ = dlS^H^ xHx|^2| HI 

¥(HIA|£| AliejDfOIESI B^M SEAIBD. ^^^^ aiS^HJ 10 pM ^ 30 gM°J 8|E^^ m°\ Sie ^E 

■ tftBO. 

ttSSI ^AHB 

e ^ssj sur^ ^ §^ a^ sm ^ a ah s 21 eixia b^m a^^E^ ^e^^s e^hAi^o. eb, s ^ssj atfM ^ 
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& m& am 2* a aiis si ^ei xi»# »g si /di»0K>iEa ^a^aAiiacnoiE s^ai^jck ana, »a xig^. Aiiao* 
oie sasgAustatoiE »§rsi s^b *s<m*si anion sief soiw. oit- xia b»isi ssjsi ii oi&si aoio. 

am 2^a aii ssi xi a »» s^s eisHAi oia^xisi sni:>i Et^a. s^hh, eixia bbsi s^fc aiis e§is oHgmm. e^e xi=>oi:n, 
oii= aiis «mgoi s?t92 a ni e^hsj^ 2?es oH^scf. ¥&«n, sai xi bbsi s^fe eixia, ^aea aiis* oie, Bmmm 

5JDIOIE. AUBIOIOIE » 0>8 AliyOhOIEM blSff 4=§Sj Xia S«I2I §2121 &2EIOI HO. SHI 2f 8 All SSI XI 8 SB SI S3tb ESISI a 

eacH xi a a±B Aieia. aii^hh^. 21 a aiis si e^AiiaioioiE, ausiqioie oi^AiiaoioiE bbsi s^s eioHAi xib 
01 jh^sci. ^. :h^s »s otsmg m^ss ^ai^ich, x*si£ sal =g n^iii, ^£ s xf^iii aisiff xi^sisi g 

»E£¥EI Hl¥ * 6! SIB 2io[31l SQL LUHJB. AIIS E§l§ OU^olH XI B }|^M S^AISESMI ^oj g S ~ ^^Al^JCf. C|ah£HH, 01 

xiasi s^fc ei¥oiiaisj ei xi a oil ens- uv-b si a him sjs^jES ^ai^idl ns eioioi aiiss e^Es sH^sife a^aoi m 

D\S\D\ SE3ISI BBB &±MZ1Q. 

e its si us* aastJi st s vasi msx*sj oust, diitwg a oieas hiv^m &t »». 3£ ni¥ 25§ bxl ni¥ 

B SI 2IIEIE0IE ni^g »XL 01EM &XL E§f ^ ^Esf EI^S SJfc £*X| ^01 2iD|. Oia«f £¥b Hl¥ X|§J01IA|S| S^, H|o| 2*8 
Ail SOII S|5H £!£j£l£r 5! 3 ^ol A||»0K)IES| 2J±. ^&6H 2J£J#oj = M §. ^^ESI 3£ gJ M¥ »B JI^SJ Oil AH gg^OICL g HI 

5is§, s ^ssj Mgxib ssni &a sy ni¥ sse ^^01 e^iat ga«^ e&e sssm 2ia. 

B ^SOII Sjor SUTM^ SflTMOia. 01 2[&MS| 0||^ 6PI a 1011 ^IXHQCH Sl^GIL ^ a 1011 ^IJH9 Oil Oil ^*>£l 

^ ofuu, s^eesi hi ¥oii ^§ai s ^gsj xia si shim gas^ e^ sinMe s&mt ^ies oioHsioio^ 
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k iaiib oisib ms] aggoii chsh iiei uixhsjch aa. jis aesei s 121 ¥£hh aeion eais of si iroi a 

AIS ^ X| CHI XIBMIS SfbCK ¥S^^oj ohenoil ^|XH9 2|2f£| «A>MI/SEMIfc ^a^#3j. 9IXIB0I &OI6hCh 3 10HA| «JL^ 0| 

a ?ixi2i xibmp* ^s^^^ sssmfe as UEitna. oihb r 1 chi ah a ^ sib ms* aoi. oim §f&g£ ss^ ^221 nai a, b ^ c 
on Ai &&b gMai g^sm aa. oishb saa ssisi ?ixioiiai°i s^. on a is ^swi^eoH/Ha asj r 2 ?i£ioiiAi2i aioi^ 

AIHIOIMb, 83101 2J8H g«a 4> &b goHE2] g^OII£ M^oHI »BS£I ^A|2iCI. ^CH 2 .. R 6 ^ x| CHI A1 °J BB2IB bl 

sb nai EHi 3*8 a. «ia 2£i ch^oii wm°\ xi ^ §§ saa 4o> aa. r 4 oil ah °i ^± a^*= &mms\ soHh^ei^oih 

S^AISIM. SOIk £b ^« S^IH b^*]oMU SEb 6HSXI S^OilE} tl^*!6hCL 

aggf d^2f HOI, S S! 5^18 21^21 §EI ?IB S£ ^^°^AH ^a^<y »BS(Olfe ££B d^£l 1*01 §HJ§2J 

§f)0l 1 4>E ag)S MgSCK bH^B =? SI Oil Oil /H, oig 3^B SI HI (HI XHSSCh *8I UtBSIB XllXllb ^ = fitBB 

1 BISBOII &SA|3lb 5a 01 Cf. 2tS2| OSS XI SB □»» fe^ 2 - MIofOj aisee aflStDI. 0\D\M EIS^2| Ollb ^B [Liposome Tec 
hnology, Gregory Gregoriadis BM, CRC Hai^ 21^53101 EIE. OR M^aiCf^ 5LB\ SIE. 1984]0il 3IXH£l0i MO. SEB. S B88 ^a 
B& BBB £b £IS^ eOll ^SSJCH ^d. B, 3D SEb SHIOil S4=AI5HSE^ Sib JIE}2| oig I»^B »K XII Oil 5* 
B 20ICK 

XJIXU3I- WBSIB0I. Olb *a##OI Qi¥^2J §QH ( ^61 MOilAi Mg£J0l 3 CM M&2I ^sfXll. OII^CH LECINOL S-1 001 SUf^h S|3| 
HH^OID. ^ US Oil 2|o*S, 0|£1B M§^2J ^Xilb dlHe^J 2iXI^ OlgS^I XI ^ H£| Ah 01 Oil 01 M ^#A|3I^I ?io^01 ^s^^oj ^ 

2 Olg^o^M] SH^&Cf. &!X|^2] o\&& olIE^IS °loWtt, &^6^ S01I ^>]| §6H@Cf. 

nam. ais^afsj xi^ oiega naiu m^s ¥¥ie>oi ^s^^oj *h^ou Ai§@a. ^=#^:xis b^^B bib ^schi hi 

6F0j ^SmOjO^B} shCK 01IS MS ¥ = ^6f:H^n^Eli!M&l SI MBil^EilM°l WB2S|» bib 1.5 (1 .0-3.0): 1 0: 1 .9 (w/v)0IQ. HfeESI ¥ 

= #<i^iAHb 5g§§ ni^2j anieoii sib ill &&s\ ^asuib arba. 2 ^e s^ia ^soiiAib aiMB^^s 

^bH9b ^IE^2| 9BB0I XII »l Oil 583X1 8MI £lbQI. 01b ^IE|2J »BB0I CHSISUl HfilWOI »»A|9|3I IIH^OICI. 

Oil M MS, 1%°l ^£(HIAH£1 ^1^^ 1!^A|01I&MS1 m^g: MM mOW «^£Jb Zl£i°S, £15^ 

eoii/HBi ^£2] a a¥«ia eas^b 518 s^srQ. ^s^^ ais^i^ ^i^^e s>b uiasie a*afe 

aise ef£s gdHsixi atb ^¥Xii^h 2iCf. e aasi ^ ai chi m§i ^ ^b om ^8 ^^xii^b ^^mioi^^h 

^| EJ-HJ Wife SB [Cosmetic and Drug Preservation. Principles and Practices, J.J. Kabara HH, Of All Ql^, ei3S2||0IEIH 

, ¥r^, 1 984] CHI AH %Otm 4 s 21 Ch 

ws^xis. ais^^s^^ ^iEf°j g^hxiib aiM§o^ ¥Q oixystxi ^o^of sua , 01 a b a^asi »BS|B a EH 

^b ^g^oicnot mcM, ngxi are s^oiib aise^^^Ei ^ai&o. 

^oi^ xHxi mnxi- 8Fb e^si ses s aoi ^^i ^mm ^ 2ib seioii s\m ^§sju. §^5j£Sb of¥ 1 si oi 

Ah f LHXI 40HHe& Xl^^o^ xHx|o^>IU SEb sj^o^b ^M0| ^CH§ IH^XI SEb, xl^^h UEIUXU SEb, e^> h 2| ^H^ SEb. 
«EH£I ^4i^h iSI CH^XI 6! AlfiCh &SX[BfS ^1^2] ^OH^ ( ¥01 S §1 §0lo^l i§i 4^ 51010. ^S|5j2S, 

S CHI 2| fi 5^11 ?IB Eh¥l ¥01%^ BISM EEb CHX-II2J &x||LHOil/H ^^^^ Sf^s 0.1 mM-10 mMl S^3K31. £15^ SEb &^| 
b SEb CHx-l!2j XII XII 2J 1-90 8^BCK SS2J 3^ Oil SiOjAH, dlSg SEb CHxl|2J XllXilb HI ¥ Oil CH 3g6fb 51 

01 UtBSItt 4 s HO. 

get s?, ^2^61- sft^M^ xii xii ^oii ^lEfsj ^^2f ^mm ^9io. mm eiiEi^oiH s ^ai^oiHb ni¥ ?i^2j b^ 

^! ohXl SB ¥^§i XI y 4 2iCK 0I2HB ¥^§8 ^^1 XIIXIIS SIS ¥01&o^AM &Sf§i 4 SiO. Oil S §2 

B^ohb S^Hl- 1^ B^2J ¥SXilM A^§m01 SEb, ^£2J S AI Oil ¥Oim>IU SEb CH i= B XIIXIIS 2!XH ¥01o^b ^x^ ¥ 

oi ^jfes ^£2j vsxiioii 2j6H ^mm ^ hp. ssae oii^ah, m&m^ ^mm^t mm s&sioi ^^^b xiim# ^ ho 



« »B2| ^ ^^M2J a 0|o^2j UIXIIB^e! AIAIOIIOII 2jm01 ^^f^ 0I6HU 510IO. 

AIAIN 1 
a|5^2J X||£ 

^ = ^<M- EI5^ ¥ = #<^M SSohXI ^b ^ aiS^g BIJ\9\ ^Ol Xllio^CI. 3E^»EI H»B(*^) 0.393 g §J g Sil Eil S(0h 
El) 0.077 qM OU&m 20 m«0i| goHoHQ OlM 10 SBofaCI-. ¥ a *tf(A| 30H» = £I M ) 60 mgg oFU-2] ^^jOll S6H5H2. 0IS ¥ 

= ^<m- aifi^e aasfeiai Mge^cf. s ais^^^ saib ^°»oiib o^ a^wtxi sao. s&s 7 m«M 30^g ui^m mm xiz 

1XPBS 10 m£0i| ^A^olHQ. ISlii 2 A| Zf §21 1XP8S 2 ^ Oil AH ¥^A|^J ^AH AH^g 1XPBS HH^I ^OilAi ¥^6^D. EI5g 

M U^Sm, 12^^ 3^0^Zl^n|(HPTLC)S RP-18 F 2 54 SHPTLC MBilO|M(CH3)M MgmOl ^So^Cf. ¥ = ^<^ 

e Dil&MOil g6HA|^ ^^2J n^if E^HCL EIS^M HPTLC MSilOI^Oil 5|g lto\?lO. Olg^g 100% Dil^gOIHEf. 3^0F£D^^ 
^gS^EI^M »^fi ^, 100lC0ilAH 5 m?} ^^ohOI D\M®o\?lQ. S^AI^i 3^D^D^2J AI-SS ISO, QUANTISCAN EES ± 
H^^IIOiOil 2J6H M^oFHa. £15^^ 4 mM2J &^BCK 

AIIS UH9 St xHdl 

A^ fiEl ztaA||S(NHEK)fc ^^Lil^^ bhOISfl EH^S¥EI gj^SHI, 01 M XII^SXh2J XI AI Oil DBf KGM-2 DHSKBSbim ^ bFOISfl 
EH3H) eOilAi bHSmaEK xHxl AI 4 ^ SI CHI 10 5 NHEKM KGM-2 OH Ml 10 m£ m°\ 10 cnf 3y AHI5 dH^ § AI 6 ^0\\M BBbH9»aO. 
OIM^ XHxl 1 a 9H0II QH xHI S AH^E OH Ml 10 1SSBO. 

xHxl 1 ^JRHOil g aiS^ 100 2 ^H2J SAI ^2|0|| &Dttyj2 9 4 mM2| ^ = EI5§ 100 2 ^H2| SA| 2|2f0|| mDlo\?lQ. m\o[0\ 
, g aiS^ a 4 mM ^ = EI5§ xHxl ^2|S 1% BlS^g ^§o^2D1, ^a^^v d|5^ xHxl g2J ^a^^oj ^js ^£b 40 uMOl^i 
CI. xHxl ^HAI^ 4 UHHOil 2^ xHxIb tStiB OH Ml 91 EISgM 4-go^C|. 
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inxi ;>hai^ e a moil aiisb ^Ho\%lq. m^m m 7i cm. ahism asum^ bhois^EH^i sbb^ &g s^(hbss) io ^igg- h 

BSS 5 m£B S7f»2 f Northern Exposure g^Q S£JSf Al^gOII ^FCHI Si^h S*fS Ug £0138 Ah g oh 04 Alls At£!§ f8»acf. 

Ah£! HBSSM SI715H1. B£Um£ ea^i/EDTA 6 nrtfg S7to^. AllS^h SAIS^H ^£11 dH^XI AIISB 37TC0ilAj 6 MZh »SbH 

»»ho. n*. asm^ esf^e S7^:a. aiisb &2 eacrn, 15 ^ §1** ais^oii isa. s^a ahishj 1/2 isoton i 

I 19.5 rr^Oll g7hSHD. 2^ ZBI §Ei JI40IS 3l^ohaO. UOHXI All SB 178X gOIIAI 5 »2i &&mZ\mO\ ^5!^^ S^aCK &goM- ^ 
o\H. All SB 1XPBS 5 m£0i| XH^^rA|5l2, ShOiy XHBI& ^SOI a = nhOI*^ AIS^OU §2J ». OIS XI B ^ii ^ SH 15!2§ K 

■ HO. 

xib 

X|§!8 St![Ponec and Weerheim. 1990. Meth. Enzymol. 190:30-41 ] CHI 2J5H 3H»S ag££.$iofg2U, ^&[Bligh 91 Dyer. 1959. Ca 
nad. J. Biochem. Physiol. 37:91 1 -91 7] Oil 2j5H 3HtfS Sg2i EUAI^Cf. IJ^sha All SB e£SSB:OII B8(2:1 ) 2 m*^ 60 »a S( 
RT) CHI AH LABQUAKE US SB7IS &B810I ^go^Cr. MIS 5 5|Eiei BK»»:0. ^S^B 4»Sff ^, iSI B££SB:0II &8:»0I S 
4^(1:2:0.5) 2 60 BZ> 37TCMAI XH^B§> ^. BSSSB:0II §§(1 :2) 2 m£g 30 ^ ^ Oil AH , a£SSB:0ll&8(2:1) 2 30 

^eoiiAi nam asssa 2 m*^ 15 ^eoiiAi ra^fiohacL ^e^s b»3. oib 2.5%si kci 200 2he xnai^ s»e ^, 01 

B ^0|£4= 2 10 ^2! ^£0UH ^ohaCh. S! 2¥I M5S AIS^OII 87112, 4^ii 1^51 4 1 

0 ^ouh sbsibai ni«»aa. oi i^gsi oisa ^™nh eawao. »e ^e^e sorsj ^soii ^n, ^± m 
mo[o\\ ^^Ai^cf. m^m e££SB(2):oiiEt8(i) soo m eoii soHaisih, oib h^skhi -20-coiiAi eiimb aoiy xHdia utoiatoii s& 

A* & El¥ SSI XIU8 £*{o*7| flSH. SSfBonte. F.A.. Saunois. P. Pinguet and A. Meybeck. Arch. Oermatol. Res. 289-78:82. 1997] Oil 
2IJH9 £tjA|£j 3M AfgohOI ma*IIS¥EI XIIJM ^BShaCh. xHxl^, ^ohUXh Shfe 4^sS All § oh 12 , 

OIS J?H£0| »S Scotch™ 810 Magic™ EIIOISS 111 »aD7l- BOIUCt. 50 ml MEIS^ii2! ^§ AIS^SI ^¥ 1 a MB »■ 

fllgxl §2! gOHSJ H§§^l§ AfgoFaa. XI§g7IB & CHI i^o^l SH. AIMSti!^:0ll&g(4:1) 1 ™*m ®Dlo\Jl, OIB 1 ^ 
a 7hBPII 2B!»aO. §DHM HITIff OIB EilMB BfOiy xH£I9 ^SOI ab m0|Si|^ Alg&CHI ^gaCf. AIBS«I^:0|IBB(1 M) 1 
X|gg7|0|| OIB 1 m?} 12^512, ^ITIsh ^. 1 Xf ?til S^ofe Alg^OII g^^o^Q. Al^^e 50 °C Oil AH 3|*llo*0ll 

o[ b^si ^0| Zl^AI^Q. Ziie ^iii M^^SM:0ll&e(2:l) 200 CHI g6HA|^Cf. XI ^ §°J|i Ell MB SlOiy XHB|@ ^30| a^ ^ 

s^g Ais&oii ^n. oib 14: 7^s Aiise ^. -20 1: oil ah s^aa. 
ate B^OrsnenHia 

S^»EI^M&!(PC), S^mEIHOHBSOhBKPE). MBII^EIIS(CH). &2 All 0(01 E(a-olH^A| AHIEIOhOlE + dl-OH All D^OI E)(Cer). 
^B|3^AII£|DfO|E(GlyCer) g e^l^M 5 ^g/^ S^ofe S^^e ^Ma°OI. 01^ ^B| X|^^(FFA)0il CH «h S^ M^^AH e^^H 
S AtSSQ. OIB 2.5 ^g/y^. 1.25 fg/tti, 0.625 /"g/^. 0.313 vg/fd, 156 ng//^ SI 78 ng//^£^ 11^6^, 01 M 5 /^H PC 

Si PEHI S^OIIb MdlOII^Ell^ XI XI Ml 7 J a^ 250 /an ^XHI °l ^d|3f TLC »aiO|e(A|HOH»EBIfl)0||A|. FFA, CH, Cef 9i GlyCer^ 3^011 
^ ^dl XI X\X]\D[ a^ 150 w ¥^l2i ^ BI3h HPTLC BHIOI M(AI30H»EBI«)OII A| xHdimaQ. TLC MBIIOIMb Ol^^o^Aj §^^51: 
CHI&e:gOIS^ (65:30:5) 60 mmo^ ^AlohOI S^HAI^CK HPTLC M^IOIM^ FFA ^ CH2J 01^4^ (i) i^^5§ ^S(run) 15 mm, (jj) || 
S£SB-0(A||g-OII&B(76:8:16) 10 mm, (Hi) i^^3i-«ij^ 0(/dl HI 0| M-Of AH &-CHI &S(86: 1 : 1 0:4) 70 mm, (j v ) M^^SM-OUHI 
E-0||&'e(76:4:20) 20 mm, ( v ) M^^SS-QIOII^ 0||EII = -^^ OfAIIHIOIM-OIIB Oh All Ell 0| ^-0\k\ B-OII &S(72:4:1 :4:1 6:4) 75 mm 
SI (vi) «l^-P0HB 0||Ei|s-oi|^ Oh/dl Ell OI ^(80: 1 6:4) ^ffl 90 mm£| ^AH^ a3HAI3|71U[ee: Ponec and Weerheim, 1990, Meth. Enzymol 
. 190:30-41] SE*=, Cer SI GlyCerS] 0| = &^ (i) M^^SM-OII &g-M(40:l 0:1 ) 30 mm, (ii) M^^SM-OII ^m-Q ^^(190:9:1 ) 
75 mm, (iii) ffl|^-aO||B 0HEH = -S S{iK80:20:1 0) ^ 75 mm, (j V ) CHIEil^ ^ 85 mmoj ^ AH ^ S^H AISCHS§!: Kennedy et al.. 1996, 
Pharmaceut. Res. 13:1162-1167]. TLC M^IOI^M ^^A\B\H, 22E^ ^, BSWIl. Quantascan i^EI 5§ Al^^e Ah 

mo[0\ m*lo\?ZQ. FFA §J CH2I S^OII^ HPTLC M^IOI^M ?i^A\d\H, S^SM£l^0l<^M M^SH!, OIB 1 20 'C Oil AH 2 ^Z! 4:^A|9|7| 
U Efe, Cer G!ycer2l S^OII^ 8%£J 21 ^2J 10% S^EIB ^¥oH2, TLC MBI10IM2I- Qh£h7hX|^ ^^oFaCf. 5^ 0 
.625 fJ%l& 0|^°£ ^§2J ^}°^ ^oj^oQj, Oib AI^M Ahg^ B^D^ZlBHul ^ A| Oil AH £J S^M^AH AhgohaCK 

aS§°l ^§§(5 l*)m MSohOj ^A|Sh ^ Ail S 4^ Oil CH^ ^^fi S^§F5^U 5Eb, All 54^(2.5 x 1 0 4 All S) Oil ^§5^ § 

gstoi Ai^g Aiem. oib ^ ^fxisi pis^ ^Bfs ^B»5ao. aiis^s^hsi ^tii ms»oi aiaiohoi 71 

XHmaCf. TLC §J HPTLCM S^MOil CHohOI ^71011 3>|XH£ 5!3h gAio^ ^AlohH. s §^lf5haCf. Instat ^H^^IOHM Ah 

gohb ^^0^-^r21-M(Student-Newman-Keuls) AnovaCHI §711 ^^ohaP-. 

^hj- ^ ^ai^3 ^jg 

^oj- SAh SI Ah£! l\m(5i 1)0|| 2|5h&, 1%2J 4 mM ¥ = dlS^^^ xH dl & NHEK A||S7h DIxHEl All 5 Eb, S £IS§H^ xH dl AHIS 

oil biohoi gsi^oi ch boi oi^oisa^ 3i % v 4= ach. oiae ss§i^ xiaa ^^m mse ^ehs^h opib 4= aa. set 

Robert et al., 1999, Int. J. Radiat. Biol. 75:317-326]. 6h7|2J Xlii m^m HBISha. E 10IIAI SSb XI SI eieh Ah 

g^Ch. Bismol S^EhEI^M§! SI Mfll^EIISg Ir^&Chb Ah^OIIE M^oh^I. S d|S^^^ xH eh NHEK2J 55i^8 712J Eb 2oi 

e^hohxi ^aub 3oii ^s\o\o\om zi^hah, e 1 ouh 5£i^8 aise^^ xh ai °i- aiisoii r^s^oi ah°i ^§£i^ 3 

01 qi , oii= ^s^^oi isi^i ^^sh^ neioi sab 31 sim^a. e 1 oii ah 21 Ah&oi xHdi s^wioii 301x1^, m& mmou 21 

oh 2. ^s^^ dlS^o^ xHdl 7H A| ^ OIMEH §E0IIAH£ xH£| AIISOII ^S^^OI UEiaEh. 
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TLC % HPTLCOll 21 S XI fi »g ^±!Oil 2J»B. BIS^OI OlxHBI NHEKOII dISKH NHEKOll Ai 5^WE|gMS!(PC)2l 2 dH2J g^w 

^2J gi^Sg SgSlb UEI&CKE 2). 01 £H & BlSeOI PCg aSBCfte M^JOilE i?o[5, 9 aifigE^ XHEI& NHEKOII M b PC 

21 e^^l- 2*£Cf. £|5iog NHEKb H^I»EIH0IIB8OJE!(PE)2| 1.3 dH2J gJI*! #21 9?teOI SIHCKS 3). 9 £15^ 

NHEKM ai & 31 g PE2I 13% 9^:31 S«EI»bEII. OiaB 9£»S S^I^J #2|g0ll oHgmXIb SJbQ. 9 £9 XiatUFF 

a)°j 1.15 bH g:»s« tfg»u. ^ = aise^ ffasj 1.3 hh s^t&s ggst^Eii. &issoii sjsh sbs ffasj g^gg sai 

ooj^g 5>bCf(E 4). ^a^tf dise^ DIMEIS Ail 5 Oil HI »0| &2 AlldfQhOlE % eBI2g AilfifDhOIES g^AI2JQ(E 
5 91 E 6). 9 ^151 5b dISg g CHE 31E AllS01IAi2J S ^1 ^ Eil S 4*£|g g^AISIXI SfbCKE 7). 01 & atS All SOD A|2| B 

2° °s#^oi eeii^aiM ^x\m asui5iDi ^sa^oi xixmaoi^b sum naa^ ongwsi s z^chi waeo. 

MS m&K\m 10 uM Eb 30 gM2] El fig SS8fb 6^ All &0K>IE3|- #»£I01, 3 SI o[0\ g|tf5!£§ olE^AI- 

AliemOlE^ bl-olE^AI AilSIDfOIESCf 3311 S^SHCKE 8). Attfg, xHxl 3 gj 01*. b|-olE^A| All EtQI-OI Ec 10 uM Eb 30 pM2J 
dISg ^s^#o|| o|5n ok 12 % 9£g»Ch yCHS. olE^AI AIIBfOhOIEb 10 gM Eb 30 gM2J E-lfi^ ^s^^o^oj xHxl 3 ^ k 18 
g^aaa. xixl 11 g Ol^Oilb. b|-o|E^AI 9i olE^AI AHI ElOhOI 10 gM2j dlSg ^a^OII 2JSH 2* 30% g^WSia. 3dm. 
^laoil. bl-olE^AI §i olE^AI AiiaWOIEb 30 gM2| *a*tfOII 2|oh01 7% S! 18%SLhOI §^F£l2iD. 32HAi, 30 gM2| £|S 
B ¥ = 6^01 NHEKOll AH 2J A||»0K>| = ftttOII CHShOj EH SJ32J feE^ Sib A^2| Hl¥01l/db 10 pM°J £l5g *a*tfOI Ail 

5IDI-0IE RtfOII a»« CH ii^ei ^E^ SCh HBH U. /JIS HH« »aiPh DH3»Dm 1 S\21 ^AI3b B*H. A*B HI¥2J XHBib OHU 2£i*i ^ 

Aia^a. ne«Ai ? a^^ ni¥oiiAH°j AiieiomiEM ^^s^b z\zm ^=^^2j 01 an & xis ^^oii £joH ^ aa. 

^0|2J B^CHI 2Jo^. ^§2j X|g2J ni¥01|AH£i ^l^^j m\H ^ SiDb S 4= 2iCf. Oil M M^, 5IIEIE0IE 

m ni¥ xHdib eixi^e e^hAi^ioi, aii 24-01-01 eh ^^apih, sni aiissi ksii swai&o. nenAi, ei^°j §^ s^oi 
si&m d\^o\ s^ao. MQ^K am aiisssi xiasi ^oiaoi^i o^b ^sib ^^sch sack 

3IEIE0IE2* ^Mo^l, » aS2i A||S0ilA|2J BIXIS 4-XlS B^A|9IM QQ. 3£-iU. S ^S2| SlftBI BISgOII SaA|&o£M| 

^I^Oil 2iOiAH 0H¥ gfi& ohb Ail^D^0IE2f g£| 3^ Ail EIDhOI ES blSs* ^^h2] XI^M A|5|>|| @Cf. 3d|of01 f All 

dlDhOlE ^XPI- ^££lb aiEIEOIES Ah§& Ponec and Weerheim, 1990. Meth. Enzymol. 190:31 -40]2f BEI. HI¥2I xfE+ 

^1^8 ^ ^S2i 3E^M01I 2J oH AH b 1§£JX| S^bCf. 01 dH & 21X\m m£m X^o^l £1 CH Ail S ^^^M g^UPI^I SCf. 3 

BH AH , g ^SOil SJoh oe #i y ^§,^21 ^Olb Elf2f SEsf2J g§§ ^Ximffl, ^IbHf ^l^¥2^ ^^§HF H|¥ 

ed^e a^e as s^i 

(57) S^?2| S?) 
§^P& 1. 

s^§§ ni¥2j sni e2j xia m&m ^ambcii ^1^2^ mmmm nivoii at s&shfe s^§§ ni¥2j xia 

a?a 2. 

uncoil sioun, fi^#^2i ni¥b sniS2i xia m& &±ou s\m B^m2i ni¥£> ^21 
a^ps 3. 

xiimoii acHAH, s^^M2j ni¥b sniesj xia ®& ^±ou 21^ £!ty§2! m^ei 5121 ^a. 

si 1 soil ^oiAi, 5^ee2i ni¥b sni#2i xia et» ^^011 21a ?ma ni¥2i 5121 »e. 
xii4^oii 21 oj ah, sm#2j xia as ^^b ni^oii 1 9 oi^g ai&iEoiE2j ™mo\\ aie ^s. 

S^S 6. 

^4goii 2icHAi, sni xia mm ^^b ni^oii 1 e 01&21 ^eii^oie2j ^§oii 21a 5121 ^g. 
s^a 7. 

«HS0il 2i01 AH, 5^eM2J Hl¥b blMtH^ Eb Oi£!dS ni¥^M ^3 Sib ^21 
S^S 8. 

«HS0il 2iCHAi. S^eMSJ Ul¥b 01 EMM 2tH 2ib 512! ^S. 
S^S 9. 

JII1S0II 2iCHAi r HI¥2J SHI#2J Xia S^2J 21th Hl¥ 25i £*b 5121 ^S. 

S^S 10. 

«HS0il SiCHAi, §f&M^ JJI^I §EH^ ¥013 01, HIXilg£1 ^ = ^61 Sf^g2J ^Eb 30 gM 016^21 5121 SS. 

a^P& 11. 

Ainaoii siCHAi, ii^M^ ais^ eoii L M ^§iaoi 2ib 5121 

s^pa 12. 

Vinson s^oiAi, §fti@ y^His a^^b mms. ^oi^b 5121 aa. 

S^PS 13. 

Xil12S0il aOHAl, ^¥^llb ^ = mi0l^21 5121 
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S?S 14. 

DM SOII ?XO\M, ?S#<y- 2fSgg ¥ = £#2! 501 gjg. 
S?S 15. 

AM SOU SlOiAH, Hl¥ 3 III* Oil AH AliaiQIOlE Xia^ § S= 1 OI&2) SgOl §5|£|fe 312! g*S. 

s^s 16. 

hi 1 son %lo\m. ni¥2j anig°i f?ai xis<^2j sgoi suiate 3121 aa. 

S?S 17. 

JIM SOII 2iCH Ai, = g§fg£ ^ = £6! SfSgOl Oft! 1 g OI&2I 3IEJ2I if£ Sl&gHI 2SBOI JpOISIfe 5121 SS. 
S^PS 18. 

WI17S0II S!OIAH. 1 g 0I&2) ?IB S3 SISgE aiElinOIE°! 312! gfg. 
S^S 19. 

3117801 %LO\M. 1 S Oiaai 7\Ei S3 SfSgS ±ai£0IH2! 312! SS. 
20. 

DM SOU 2{0|A|. 5S§sE AIS2! 312! »B. 
S?S 21. 

anissi xia ss2i s±s 2!§ioi as§2! a^§g°i di¥oiiai. ais ta°i s§§ gf±Ai3i:>ioii sagss oi ni¥ou 
<^ §isss ^± poisife as assife 401 Hl¥2| xl g as. 

S?S 22. 

anissi xi § sifsi ij^e 2!§ioi it^i &®mvi a^sgsi iii¥oiiah, siisa m±msi sii i^aisiuioii ssi°s oi eivoii ¥ 
s#6! ami ^oisife 31s assife 401 hi ¥°i as aa. 

S?S 23. 

anis°i xia sssi ghks 2!§>oi ?i^s! ssii ni¥2j if^Aisi^ioii #air°£ oi ni¥ou *?s£^ §isn ^ ^oisife 

3is assife &:>i ni¥2i xie as. 

§?S24. 

AI23S0II SiCHAH, ?|^9 5S§§ ni¥fe? 1 S OI&2) aiEltOIEB A|g§! xISS 2!S 312! SS. 
S?S25. 

HI23S0II SiOIAH, ¥1^3 SSii H|¥fe 1 S 0I&2J ^EIISOIEH AfgS XISS 2!§! 312! SS. 
S^S 26. 

oihss §t2 atfe essgsi ni¥oii oihbs &±mb\&u\ ssu^s stsii ^4= ¥oioife 31 s assu= *m ni¥ xis a 

g. 

S?S 27. 

ditebHs £fe oia<yof ni¥ss an a^gg2j ni¥oii 01 sis ni¥as i>^Ai9i;=ai gs§°g ssn ^ poio^ 

31 m sssife 4,01 ni¥ xis as. 

S^PS 28. 

ams°i xia ss if^s 2!sioi ni¥ 25§ ^^a 2ii= a^ggsi ni¥oii o\^^m ssn i^Aoifeai $?ss°s ^^mv as 
sS ^oisife 3is assife ud\ ni¥°j jis as. 

S?S 29. 

(0 Bias goii is^sia ^=^<^ sisg ai (10 ^ ¥ois°sy ^st! oh as essife ssii ni¥£°i ^oig sat. 

S?S 30. 

HI29SOII 210IAH. 4=§S S¥HIS CH aSolfe 312! 531. 
S^S 31. 

XII30S0II 2iO|AH. 4§a S¥Hlfe il i: = miO|eei 5}oi ^^g. 
S?S 32. 

JII29S0II SIOIAH. §21 ^s^^ Sfffgoj 30 m m 01612! 312! 531. 

S^S 33. 

(i) aiae goii ata@ ^m^^ §n^g, (jj) ^s^^ sn^goi ojy 1 e 01^21 piei xis sisg gJ (mi) ^oioii ^isg! 
oHas asmfe a^§g2i ni¥on ^± mcnow ssi. 

S : ?S34. 

«I33S0II SIOIAI. 1 m 01^21 ?l& XIS SS SISgOl aiElkOIE2! 312! 



2006/6/27 



9 



WIPS PIView 3.3.3.1 



35. 

HI 33 2f Oil SICHAH. 1 m OI&2I J I El ^ii XI S SUfgS ±EII£0|E£! 5J°J 
S^S 36. 

HI 33 If Oil °(OUH. 4*gg &¥«l§ CH SS8>fe 22! 
37. 

XII 36 & Oil SiOIAH. g*¥fllte ttS £ = WIOISeJ 22! 

38. 

HI 33 ^ Oil 21CHAH. 5gf g2l St&BSI feEfe 30 gM 01 She] 2£J 



s ggg ssii ni¥2i xi a sits siopi ?i» sf&e°i seoii ae sjom. oia» sisis £is§ soil a^aaoi 

OIIS SB Stf Efe a ii as iSEHS HI ¥011 «?01tf 4= HO. Oia» aSIS SI El E 01 E S!/Efe ±9I£0IE°I ^± AH°£ fflS El¥ 

diseh ni¥ fl*s. tsi. sessi get a±Ai3itea sssm. se». a ^ss atint, :>ie*°i ^ii as a 

t, i g. onsen aiEikoiE e^ ^aisoiES sssffe zsggon a a- 50m. 

EE! 

ES 1a 



ES 1b 
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= H 1c 



LS 1d 



1% 4 mM URA SIS§ 




1%4mM URA £15? 



EB 2 



it^nmag^! (PC) 



200 - 



9? 150 

ru 



tH 



O 

Q_ 



100 



50- 



*P<0.05 




1% g £lMi 



1%4 mM 
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3 



s^njEia oii&so^ (PE) 



160 
140 h 



_ 120 
W 100 



LU 

CL 



80 
60 - 
40 - 
20 



*P<0.05 



aixHdi 




1% § 



1%4 mM 



4 



140 i 



120 



100 



^ 80- 
5 60 H 



I 



40 



20 ■ 



*P<0.05 



XI g,^ (FFA) 




□ IxHEl 1%g£l5g 1% 4 mM 
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Ee 5 

A||E»D| = (Cer) 

* 




□IxHdl 1% 5 ElMg 1%4mM 



6 

e£|3^AiiSfDi= (GlyCer) 



180 n 




□IxHdl 1% g E|5g 1%4mM 
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£S 7 

gai^aig (CH) 




8 

1.5 




OI-OH-AiieiDfOI^ OH-/dlE^DhO| = 



□ 10mM3^AH B30pM3^W] H10pMl1gJHH D30pM11^AH 
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